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~ganopolysiloxane, filler, an alkyl silicate and a catalyst
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| o hydmgen atom. The hydrocarbon ester can be cither
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TWO PART ROOM TEMPERATURE
VULCANIZABLE SYSTEMS o
ThlS appllcatlon is a contmuatlon of appllcatlon Ser

" No. 387 ,460, filed August 9, 1973 now U.S. Pat. No.
3,839,246. - :

BACKGROUND OF THE INVENTION

The present mventlon relates to a two- part room
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| _”*or degradatton of the RTV system was eSpeCIally found
- to be evident when the traditional two- -part RTV sys-
~tems were cured to form roof coatmgs in humtd cli-

L mates
5

Accordmgly, it would be hlghly de31rable to prowde o
a catalyst system for ‘a two-part RTV system which.

~ catalyst would be easxly soluble in the alkyl silicate .'

lO
temperature vulcamzable silicone composmon and

- more specrfically the present invention relates. to a
‘two-part room temperature vulcanizable silicone rub-

~ ber composition which in the cured state is extremely

| _hydrolyt:cally stable and has hlgh resrstance to. rever-

| SIDII

compositions are well known composmons in the prior

15 :prowde a novel catalyst for a two- -part RTV system :

Two-part room temperature vulcamzable I'lebﬁl'_- _'Iwhlch are utilized to produce the uncured RTV system.

It is an additional object of the present invention to

art. Such cornposmons generally comprise as mgredr— e

~ entsa sﬂanol-stopped dlorganopolyslloxane and a filler
'_ _whlch COmprises one- part of the. two-component com- .
~ position. The second part of the two- -component com-

- position usually comprises an alkyl silicate or a partial

o hydrolysrs product of an alkyl silicate as the cross-link-
ing agent combined with a catalyst which traditionally

 has been the metallic salt of an organic monocarboxyhc

20

cross-linking agent in traditional two-part RTV systems

~as well as the linear silanol-stopped.diorganopolysilox-
ane material and also to provide a catalyst which even |

in hot and humid climates would not release or degrade |
“to form acids which might attack and cause reversion
.of the cured two;part RTV system.

Therefore, it is one object of the present mventlon to

which. catalyst would be soluble in the other fluids

provide a. catalyst for a two-part RTV system which :

- catalyst even 1 hot and humid climates will not release

~ any acrds Wthl’l mlght degrade the cured RTV poly-—

25

~ or dicarboxylic acid in which the metal i ion is selected

~from the class consmtmg of lead, tin, zirconium, anti-

~ mony, iron, cadmium, barium, calcmm tltanlum, bis-. -
| 30
~ One trouble with thlS type of catalyst whlch has been :

muth and manganese.

 experienced in practlce is that the catalyst is not ade-

:quately soluble and in most cases is found to be insolu-
‘ble in the alkyl silicate of the second component Asa
~ result when the two components are mixed together to
cure the composmon to form 2 cured_two- -part room

- temperature vulcamzable silicone rubber composition, “improved hydrolytic resistance and stability comprising

35

it is found the insoluble catalyst does not readily dis-

 perse throughout the entire composmon and is only

~erratically dispersed through the total composition. As

' _aresult of the inadequate dlspersmn the two-part room
',temperature vulcanizable silicone’ rubber composmon

‘does not cure unlformly In fact there may be ‘experi-
enced weak spots in the cure even after the two-part ..

- room temperature’ vulcamzable SlllCOI‘l rubber compo-

~sition has been allowed to lie for a substantial period of -

~ time so as to allow it to cure. The solutlon to this prob-— |

“lem has been met by, in most cases urging the appllca—_

~ tors of the two- part RTV system (RT\{ standmg for .
‘50
- of monovalent hydrocarbon radicals and halogenated
~monovalent hydrocarbon radicals and R* is selected

-room temperature vulcanizable silicone rubber compo-

- sition) to mix the two components one into the other

40

‘er:

It is an addlttonal ob]ect of the present invention to

.:"Provl,de a novel catalyst for two-part RTV. systems

which can easily be incorporated into a two-part self-

bonding RTV system so as to produce from such two-

part RTV systems coatmgs and ﬁlms of exceptlonal-

-_hydrolytlc stability.

"These and other objects of the present mventlon are

“accomplished in accordance w1th the dlsclosure set
,forth herem below L - .

SUMMARY OF TI—HE lNVENTION

In accordance with the above objects there 1S pro-
vided by the present invention a two-part room temper-

~ ature vulcanizable silicone rubber composition with

‘(a) a linear fluid organopolysiloxane containing termi-
. nal silicon bonded hydroxy groups and having a viscos-
1ty of 500 to 10 000,000. centipoise when measured at
| 25°C the orgamc groups of the aforesaid organopolysr—

i loxane representing monovalent hydrocarbon radicals,

45

(b) a filler, (c) from 0.1 to 15% by weight of an alkyl -
'sﬂ:cate selected from the class conmstmg of (1) a mo-

‘nomieric organosﬂlcate correSpondlng to the general

" formula

very thoroughly However, as can be envisioned, thisis

" not only time consumlng but extremely dlff' cult to"_

- carry out in practice.

salts of a monocarboxylic acid or dlcarboxyhc acid

. I_catalyst is that after the two-part RTV system is cured

(R‘“O) St— R‘” o

where R‘*“ is a radlcal selected from the class con513t1ng

*from the class consisting of alkyl, haloalkyl, aryl, halo-

Another problem wrth the utlllzatton of the metal'_55

- and especially in warm and humid -climates, water =

' vapor or moisture rmght react with the catalyst which
~ was present in,the cured two-part RTV system and
~result in the liberation of ac:ds which over a period of

~ time will degrade the cured two-part RTV system to
 some extent. Although the two-part RTV system even

aryl, alkenyl, cycloalkyl, cycloalkenyl, cyanoalkyl, alk-
~oxy and acyloxy radicals and (2) a liquid partial hydro-
lysis product of the aforementioned organosilicate mo-
‘nomeric compounds. The alkyl silicate ‘or the partial
- hydrolysis product of the alkyl silicate is a:cross-linking

~agent which is kept:separate from the linear silanol-.

60

stopped dlorganOpolysﬂoxane and the filler. Normally,
_the filler:is incorporated into the s1lanol-stopped dior-

i_ _.ganopolysﬂoxane polymer to form component (A) of

if degraded in this manner, will retain most of its physi-

‘nomenon of what is known as ‘‘chalking”, that is, the

o surface RTV layer would degrade somewhat and pre-—
. sentan unsnghtly appearance to the eye. Thls reversion

- cal properties, nevertheless, ‘there resulted the phe- 65

- the two-part system and component (B) comprises the
,alkyl silicate cross-linking agent or the partlal hydroly-

sis product of this material.
Into component (B) and’ more Spemfically mlxed in

‘with component (B) there is prowded by the present_ |

o mventlon the mcorporatlon of a novel catalyst whlch 1S




a reactlen product faf an organo tm oxn:le havmg the
e formula L P |

SR -__R'.;_i.R:u_-rfSh'G_ T

: _"__where R” and R”' are monevalent hydmearben rad1~-':--ﬁ |
- cals; with a hydrocarbon ester of an oxygen containing =

~acid- havmg at | least one: oxygen atom in the radical =~ -
_'-f*'_'-;attaehed to a replaceable acid hydmgen atem Prefer—-
- '._.ably, there is mcerporated mto the eempesntlen 0 I to- =

 bonding agent comprising 0.1 to 10% by weight of the

dmrgﬂnﬁpﬁilysﬂexane of a mtrogen functlenal sﬂane of
. the formula SR R

S Rg |

e Eqslﬂ

o 'wherem the mtmgen functmnahty Iles m the theta radl--_
T :cal and Ri is selected from- the class een31st1ng ef mene-f*
‘;._:-valent hydreearb-n radneals and halogenated monova- .
) lent hydmcarben radleals such as alkyl aryl and halo-—;
genated alkyl and aryl radleals 3 is a hydulyzable_r;
. .group selected from ‘the class. eenmstmg of alkoxy, 43
phenaxy and dlalkylamme gmups théta is a saturated,
 unsaturated or aromatic nitrogen functional hydrocar-
- bon residue functionalized by a member selected from
~ the class ‘consisting of amino, cyano, 0Xo and ester, ais 5q
‘a whole number that vanes frem G te 2 in the feregemg__;z' -

o _formula

- There is also prwlded by the present mventma a
o precess for pmducmg a two- part RTV system and more
- particularly a novel pmeess for producing a two- partf: 53
- RTV system w here there is mcmperated in the mixing -
- of the two-part RTV system in place of the traditional

_metal salt of a carb@xyllc acid catalyat the. nevel cataﬁ-j-?-”

':' '_-lyst of the present case as set forth. above

tmn a preeess for producing a two-part RTV system
. -,__i’whrch is: exeeptmnally hydrelytlcally stable as well as'

: ']functmnal sﬂane as set ferth in fermula (1) above
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- In addltmn there is prowded l:ay the present mven-:

10

15

__hydregen atom”’

dodecyl sulfate,

DESCRIPTION OF THE PREFERRE‘
.- EMBODIMENT

As stated prewously, the organe tm emdes Whlch are-r-f o

~ utilized in the present invention to form the reaetlon“-'; "

product catalyst preferably have the fermula

R .ran Sno

where R” | ancl R”’ are menovaleet hydreearbenf.ﬁ;; Lo
| - -groups selected from the class consisting of alkyl radi- -
5% by weight of the linear. sxlanel-termmatmg organo-f
| ;;-_'__pelysalexane of this. novel: catalyst | - : -
- As'is well knewn other: mgredlents may be. mlxed--.;.:..
Imte elther cemponent (A) or compenem (B) of: the-:,_
two—part RTV- system Wthh agenta are normal ¢onstit-
- uents of two- -part RTV Systems The pmfermd novel |
o 'catalyst of the present case is- the reaetlon pmduct of -
“dibutyl tin oxide with a phthalate ester. Generally, R"’

-'_':'."_'_:_and R'” 'may be selected from any hydrocarbon radl-"_- 20

- cals such as methyl ethyl prcpyl butyl, etc.; mononu-
~clear and binuclear aryl radicals such as phenyl naph-.
_thyl and etc.; aralkyl. radicals such as phenylmethyland =~
etc. Even more' preferably the R and R’ radicals’ are o
--'_seleeted from alkyl lower: alkyl radlcals and mononu- o
-."_elear aryl radicals such as methyl ethyl and phenyl ef

up to 8 carbon atoms.

Among the organo tm emdes whlch are preferred to" f"_._i'
form the catalyst of the present case are dimethyl tin. =~ .=
_oxide, diethyl tin oxide, -dipropyl tin oxide, dibutyl tin -~~~ -

~ cals but more preferably are seleeted from alkyl ancl; © oxid e, diamyl tin oxide, didecyl tin oxide, dilauryl tin =~ SRR

- aryl radicals SUCh as. methyl ethy] Or phenyl ofupto12 fox:cle dlpreponyl tin. oxide, dtphenyl tin oxide, ditolyl’f'!.f'fﬁi:f.ff S
_r-carben atoms. The: tm oxide is reaeted with a hydrocar-
- bon ester of eitheran morgame acw:l or monocarbexyl:e
s acid or dicarboxylic acid.. o -
- Itis desired to produce a self—bondmg twe part RTV
~ system havmg the novel catalyst set forth above then.
. there may be mcarporated into the eempes:tlon and.

- preferably In compenent (B) of the eemposmon a self-—_-; 30

“tin- omde methylethyl tm exu:le and phenylbutyl tm;_.f{_'_-_:--'3“--
;gx;de B B _ RN
o In the clalm language m definmg the ea’talyst Of the_-:; il
:'.?present case, as well as in the specification, the term =
~ “oxygen-containing acid having at least one exygenl; S
' atom inan acid radlcal attaehed toa replaceable aeld_;f-f' S
is used to define organic acids com- =
 monly referred to as. menecarbexyhc acids and dlcar-—ft-@f-: o
~ boxylic acids and inorganic acids containing. atleast
~ one oxygen atom in the acid radical attached toare- . -
- placeable acid 'hydrogen  atom such as phesahereusf-a-ﬁ‘; G
o35 faeld phOSphenc acid, silicic acid, sulfurous acid, sulfu-
. *ric acid, arsenious. acid, arsenic acid, boric. acid; per-
~ chloric aCId chlorous acid, periodic : ac:d mdtus acid,
- . todic acid, Cl’ll‘OI’l’llC acid, hypechlorlc acid, nitrous
- acid, nitric acid, selemc acid, selenous acid, tellureus_'g{-'- .
: :acu;l tellunc acmi tltame aeid bremeua amd and the o

The argamc tin amde may be reaeted wﬂh any hydrt-,_ SR
: _iearben ester which may be either a saturated hydrocar- =

‘bon ester or an. unsaturated hydreearben ester: Ameng_- SRy
the esters of an oxygen-containing -acid which i re--
- acted with the tin oxide to produce the desired reaction
- product. catalyst are hydrocarben esters: such as: eihyl,-}:g S
‘ortho silicate, triethyl arsenate, n-propyt silicate, di-n-
. propyl sulfate, trlbutyl phOSphate n-octyl nitrate, di-n-
“tri-o-cresyl phesphate tri-p-cresyl . -
~ phosphate, amyl borate, methyl acetate, d:methyl mal- -
- eate, dimethyl phthalate ethyl benzoate, diethyl male-
~ate, diethyl phthalate, diethyl m-phthalate, diethyl p-
phthalate, butyl butyrate, dibutyl sebacate, dloetyl PR
- phthalate, butyl glycel: phthalate, n-butyl propionate, -
~ethylene butyrate, ethylene laurate, 2-propenyl butano-
- ate, phenol acetate, phenyl laurate, diphenyl phthalate,
‘phenyl sallcylate B- -naphthyl benzoate, and 2-naphthyl ~ =
~lactate. Even more preferred hydmcarben esterswhich =~
may : be utlltzed inthe: present invention to preduce the o
~ desired catalysts are-as follows: methyl acetate, ethyl e T
“acetate, n-propyl acetate, isopropyl acetate, butyl ace- . .

~ tate, phenol acetate, n-cresyl acetate, methyl propion-
one that will -self-bond  to various. surfaces. such as.. P yl yl prop

. ,.metal waed and. masemy surfaees by the use in. the;
~ process. for forming the two-part RTV system in addi-
. tion to the novel catalyst of the present case, a mtmgm_;_s

- ate, n-butyl propionate, sec-butyl propionate, ethylene

-'5':?55';-;prepmnate ethyl butyrate, n-propyl butyrate, ethylene’ﬁ.’-'."75'

__=,-butyrate 2- prepenyl butanoate, pemyl butanlatel d1- |
- methyl maleate, dlethyl maleate, ethyl benzoate, amyl
_ _'_'____'s__.benzoate ﬁnnaphthyl benzeate dxmethyl phthalate,.-:_-:_ﬁ'




o 'dlethyl phthalate d1ethy1 m-phthalate dlethyl -p- phtha-::'_.' '
- late, butyl glycol phthalate, diphenyl phthalate, dibutyl

- sebacate, ethylene stearate, ethylene laurate, phenyl

~laurate, phenyl salicylate, 2-naphthyl lactate Even .
- more preferred hydrocarbon esters of monocarboxylic:
- acids and d1carboxyhc acids are the following hydro-

- carbon esters for use as reactants with the tin oxides
- described above producing the desired catalyst of the

present case: dimethyl maleate, dimethyl phthalate
monoethyl maleate, mcncethyl phthalate, diethyl male- 1
. ate, diethyl  phthalate, dipropyl maleate, “dipropyl
_phthalate dibutyl maleate; dibutyl phthalate dllauryl |

maleate, dilauryl phthalate

- To cbtam the reaction product of the present case for
o :use in a two-part RTV system of the present case, the
__ reaction is quite simple which ccmprlses mixing the

~ organo tin oxide and the ester together in an agitator
- and heating the mixture while it has been continuously

agltated during a period of about 1 hour or more. Dur-

‘ing the initial stage of heatmg, the mixture ‘tends to

" sclldlfy and form a stiff viscous mass Wthh as the reac--

- tion progresses changes into a liquid state. as more of

~the catalyst reaction product is formed. When the reac-

- tion is completed a substantlally clear llql.ud product 1S

. obtamed

The crganc tin oxide and hydrccarbon ester are-pref-

erably reacted in equal molar quantities althcugh 4 - and preferably R!j 13 selected from alkyl radicals of 1 to

~molar quantity of the ester may be reacted with several
~moles of the organo tin oxide, for example, one mole of
- diethyl phthalate or ethyl orthosilicate can be reacted-
- with 1, 2 or 4 moles of organo tin oxide. In addition,

-one mcle of tri-cresyl phesphate can be reacted with as

o many as 6 moles of the crganc tin oxide. The reaction ._

- may be carried out at various temperatures anywhere
_from room temperature up to above 250°C. Preterably,

~acid as deﬁned above and an organo tin oxide as de-
- fined above, the satisfactory reaction temperature

B range is the temperature at which the mixture sets up to

form a stiff viscous mass. In addition, it may be desired

. to increase the temperature at 5° above this tempera-
- ture in order to have the reaction proceed more rap-

| 1d1y As can be envisioned, the. higher the temperature

- is within the above preferred range of 100° to 225° C,
. the faster the reaction will proceed to produce the
desired reaction product. For example, when an equal =~ = -

- molar mixture of a diethyl phthalate and dibutyl tin 50
~ oxide is agitated and heated to a temperature of 150°C,
the slurry formed to a stiff viscous mass which is' main-

- tained at this temperature chemically reacts to form a )

 clear-like yellow reaction product, the reaction being

- completed after a reaction perlcd of about 1 hour as
- shown by the fact that the viscous mass turns into a -

- clear llght yellow liquid product. The ltquld reaction

- product catalyst of the present case that is obtained in
accordance with the above disclosure is very soluble in
- many organic solvents and particularly volatile organic. !
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-”solublllty in alkyl sﬂlcates and hydrolySIS prcducts cf
“alkyl silicates which is the cross-linking agent. in two-

- part RTV systems and also its high solubility in silanol

- diorganopolysiloxane gums or fluids. Accordingly, one

of the outstanding advantages of the reaction preduct

- catalyst of the present case which is prepared as speci-

~fied above is that it will easily dissolve and be dispersed

~ in the traditional two-part RTYV system, thus, enabling

10

15

~ the two-part RTV system to cure uniformly after the

two compcnents of the system have been mixed. For

“further information as to the forming of the novel reac-

. tion product catalyst of the present case, one is referred |

~_to the disclosure of U.S. Pat..

_disclosure is mccrpcrated mtc the present spec1ﬁcattcn
by reference. | .

No. 2,597,920, whose |

In addition, mtregen functlonal sﬂanes within the.

‘scope of. thcse compounds mdlcated for fcrmula (1)

are those havmg the formula

25

R,

 (R'Q),.,Si o @

‘where R! is selected from the class 'conSisting of mono-
valent hydrocarbon radicals and halcgenated monova-

~lent hydrocarbon radicals of up to 10 carbon atoms,

'S5 carbon atoms. In addition, it is preferred that al-

30

) thcugh the a may vary frcm D to 2 that a have a value |
of 0 - | | T

The filler that may be used in the present compOSI- |

“tion is highly reinforcing filler and semi-reinforcing

-. _ﬁller selected from the class ecnsnstmg of titanium

35
- a temperature of from 100°to 225°C is desired because
~ the reaction is completed in the specified time period

~ of 1 hour at this temperature range. In addition, for any

partlcular mixture of an ester of an oxygen-contalmng _-
| 40
" The preferred fillers for the present application are, of

- course, fumed silica and precipitated silica and particu-

dioxide, hthepcne zinc oxide, zirconium silicate, silica
aerogel, iron oxide, diatomaceous earth, calcium car-

_bcnate fumed silica, precipitated silica, glass fibers, -
~magnesium oxide, chromic oxide, zirconium oxide,
~aluminum oxide, crushed quartz, calcined. clay, asbes-

tos, carbon, graphite, cork, cotton and synthetic fibers.

larly fumed silica or prec:pltated silica that has been

45

treated with various types of siloxane compositions.
The preferred linear fluid organopolysiloxane con-

- taining terminal sﬂmcn-bcnded hydroxy groups and

having a viscosity .of 500 to. 10,000,000 centipoise

- when measured at 25°C has preferably the formula |

.. HO

T-qz ..
i0 " (3)

L re

'-where R42 is selected from mcncvalent hydrecarbcn
radicals - and halogenated monovalent hydrocarbon

 radicals and r 1s a whcle number that varies frcm 250 to

- solvents such as ethers, acetones, the chlorinated sol-
* vents, xylene, toluene, benzene and etc. The solubility

” mdlcated that the prcduct was not merely a selutlon of '

 the organo tin oxide in the hydrccarbon ester since
~ organo tin oxide is highly insoluble in such organic

- solvents such as the ones specified above. One of the
- outstandin g advantages of the reaction prcduct catalyst
~of the present case as deflned above s its very high

65

eral fcrmula

7,275,
60

The organosﬂlcate cross—lmkmg agent has the gen-—

where R‘*“‘*l IS a radlcal selected from the class con51st1ng
of monovalent hydrocarbon radicals and halogenated
~ monovalent hydrocarbon radicals, and R*! is selected

frcm the class ccnsnstmg of alkyl halcalkyl aryl halc—




aryl alkenyl cycloalkyl cycloalkenyl cyanoalkyl alk-
~oxy and acyloxy radicals and it may also comprise a -
| hqmd partlal hydmly31s pr@duct of the aforementtoned{-_ )

| The radlcals R R‘ and R“z are preferably selectedf 5
| - from- the class - conmstmg of alkyl radicals such : asf-{"..
methyl ethyl, propyl, butyl, hexyl, etc.; aryl radicals -
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?';___’?-_such as phenyl diphenyl, metnyl and etc:; , alkenyl radl-ﬁ_': :

~cals such as tolyl, xylyl, ethylphenyl and etc.; aralkyl
radicals such as benzyl phenyl, ethyl; and etc.; halearylj_]:li(};
~ and haloalkyl'such as chlorophenyl, tetrachlarophenyl
-=jf_'d1ﬂu0r0phenyl and alkenyl radicals such as vinyl,allyl,

- ~etc. Further, R*2 may also represant cyanoalkyl cyclo-

. alkyl and cycloalkenyl radicals. The R* groups. at-

“in the: dlorgan@polysﬂoxane

_' '_'--';homapalymer or-a co;aolymer such-as, for example 11:;_j
- has different types of units in ‘the cham such as. dl-.i

- ?m-ethyl ‘diphenyl, methyl«-phenyl etc.

'; ""_:_,._represented by the average umt farmula

42 o -ﬁ
R 5104_,,”2 e e

. :where R“2 is- deﬁned above and the value of m rnay vary o
~ from 1.99 to 2. The average unit formula includes or-
'--- ---gan@P@lysﬂoxaﬂes having. terminal groups other than_}30f'
- hydroxy such as monofunctional and trlfunctmnal ter-

- minal groups: However, in the present case, it is pre-

-~ ferred that the terminal groups be hydroxy and the

N  minimum.

~involving hydrolysis of one or more hydmcarban sub--
~ stituted dichlorosilanes in. which the substituents con-
~ sist of saturated or unsaturated hydmcarbon groups to
o _‘produce a crude hydmlyzate containing a: mixture of
linear and. cychc polysiloxanes. The crude hydmlyzate
s then treated with a suitable catalyst such as KOH so 45
- that it can be depolymerlzed to form a mixture of low*_}-_
~boiling, low molecular weight cyclic polymers and un-
- --'desuable materials such as the monofunctional trifunc-
- tional . chlcmsﬂane starting - material.
composxtlon 18 fractmnally dlstllled and there is ob- >
. tained a pure product containing the low. bmlmg, low
L molecuiar weight cyclic polymers free of any mgmfi—"—
o 'cant amount 0f monofunctmnal and trlfunctmnalQ B
oL e s S R iganopolysﬂoxane @f fmmula (4) from a p{)rtion of thef' T

o n erder to depolymenze the crude hydmlyz&te 93
- there 1S added to said- hydmlyzate KOH and a dlphenyl.
- solvent and the mixture is heated at a temperature in
;.the range of ISO“C to I?S""C under an: absolute pressure -
;'j'of 100 mm of. Hg ta pmduce and remove. by evap@ra-,;z:-i‘;f
. tion a product con31st1ng of low melecular welght CycC- 60
~ lic polysiloxanes comprlsmg, for example ‘about 85
 percent of the tetramer and 15 percent of the mixed
~ trimer and pentamer. Among the cyclic. polymers that
 may so be pmduced are hexamethylcyclotrisiloxane,
'octamethylc yclotetrasiloxane - and . cimethylcyclopen-. 65

~ tasiloxane. There also may be formed mixtures of cy-
~clopolysiloxanes such as a mixture of octamethylcyclo--f

:tetrasﬂoxane and’ ethylrnethylcyclﬁtetrasﬂoxane and

. gmups

‘The - resultlng i
50

~ When this equﬂlbratmn pomt has been reached there S
is added to the mixture a sufficient amount of anacid .~~~
~donor that will neutralize the KOH catalyst soasto
~terminate the polymerization reaction. Preferably, 1.7~
.. ' parts per. million of - tris-(2- chlomethyiph@sphite) are. .o

| _L_-'-]monofuncuﬁmal and trlfunctlonal groups be kept to a-':.." |

- Alternatively, the .

mlxtures of cychc polymers of dlmethylsﬂ@xane w:th PR
~cyclic polymers of - dtphenylsﬂoxane cychcmethyl--}__.-*-‘- e
. phenylsﬂoxanes and cyclwmethylvmylsﬂﬁxanes B NI
- The pure cyclic polysiloxanes are mixed in the de-}_- RISV SR
sired proportions to obtain the above: defined mixture. .
‘Then the mixture of the cyclic: polysiloxanes are sub- =
]ected to-an eqml:brauon procedure to obtain the dmr-i R
‘ganopolysiloxane of formula (3). The equilibrationis .~
preferably carried out at temperatures of about. 125°C.
‘to 150°C in the presence of a small amount of rear-{ S A
.'::'rangement catalyst such as potassmm hydrox:de tet-!*.--*:.*:--f SRR
- rabutyl phosphonium: hydmx1de etc. The amount of = -~ -~ 1
- -catalyst used will depend on the extent of the pelymen—; _;fj : L T
| ~ zation desired. Generally, 5- 10 ppm (parts per million) = SR
~tached to a single silicon radlcal may be the same 15
_"jjgroups or different gmups It has been found ‘that at." -
- least 50% and preferably 70 to 100% of the: R% groups RS R
‘molecule should be “There: is also. present in the reaction mixture 15- 1501—-*‘."_.1'7:@ T
“methyl. Further, the dmrganepalyszloxane can: be a  ppm (parts per million) of water based on the cychc';_.-f e
20 polymer so as to supply the hydroxy groups whichfunc- -~
tion as chain- stoppers for the linear diorganopolysilox- .~
B . ane material that is formed. After the equlhbmtion; R T
The organopolysﬂoxanes of formula (3) may a]sg be; reactmn has pmceeded for two heurs there isreached . o
| - an equilibration . point. wherein the mlxture contains .

~of the catalyst is sufficient for the polymerization to.f:j:._f_ : ;
produce dlorganopolysﬂoxane p@lymars of a v15coszty:;_;;_f'_.;-; RN T
of 5 QX 10° tO 1.0.X 107 cenupfnse measured at 25‘3‘(:' R N

“about 85% linear polymers and the amount of linear .
" polymers being formed from the cyclic polymersis -
~ - equal to the cycllc polymers bemg fmmed fmm the T S
~ linear polymers Tl g L e

"~ ~added to the reaction mixture to liberate HCl which.f-.;_ LT
- | | - 33 reacts with and neutralizes the KOH and so terminates -~ |
o Preparation of the dmrganapelysﬂc}mnes of formulasx‘i_!-_
__-_._._?(3) and (5) may be carried out by any of the proce-
e :'._:.'_3dures wall knﬂwn to. those skll]ed in the art. ‘Such poly-

~siloxanes can be produced by f@llowmg a procedure .

- the equilibration reaction. The cyclicdiorganosiloxanes =~
_in the reaction mixture are then distilled off toleave the - R
: _polydlorganesﬂaxane gum which is useful in the pre-
sent invention. The resulting linear cimrganopcalymhx~ T T T
' anes are chain-stopped primarily with hydroxy groups -~ e
- and have a viscosity of 5 X 10° to_ 1.0 X 107 centipoise =~
ﬁ_-::_at 25°C. Further, the number of dlorgam} Substituent'{*_-_?-.3_""-_i_'-- (TR RS
groups in the siloxane chain is at least 2,150. B T T R L
“High molecular weight dmrgancpmlysﬂamnes havmg el
45 viscosity of 5% 10° centipoise at 25°Cand abovecan .
be treated with water to arrive at low molecular wei ght'__f S s DT
dmrgannpelyszloxanes having a viscosity of 500 X§X
10° centipoise at 25°C. This may be- accomplished by -
blowing steam across: the surface of the high. molecular .~
~weight product or-through the polymer for a sufficient -
length of time to obtain the low molecular wetght com-. S
:_'}ponent havmg the desu‘ed szl&m:)l ccmtent Thus it ;s TR

' high molecular weight dlorganapaiysﬂmanes by'the ~ - -
“above water treatment well known to those skilled in =

~ the art so as to. reduce the number of diﬁrganmlloxy;_-f ST
~units from above 7,275 to a. valua of 250t0.2,150. The
use of steam in this fashion will cause a decreaseinthe = = =
‘viscosity' of the polymer while at the same time the =~ =

- formed linear polysﬂmane mll have termmal sﬂmon-;;-_ :

‘bonded hydroxy groups.. . I
_ low molacular welght dlor-; R R
.‘ganopalysﬂaxanes can be pmduced from the highmo- - .
lecular weight diorganopolysiloxane by adding waterto .~~~

- them and heating the resulting composition at elevated e
_temperatures of 150°C to 170°C so as to break up the S
':long cham p@lymers mto smaller chams The amount Gf




- ganosilicates, there may also be used as cross-linking

water used will vary dependmg upon such faetors as the -
molecular weight of the polymer being treated, the
time and the temperature at which the mixture of high

- molecular  weight - dlorganOpolysﬂoxanes are heated

- and the desired viscosity. These conditions may readily
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ins whrch contain’ both rnonornethyl and dlmethyl or’
_-Jmorrophenyl units. There may .also.be used ethylsilox-

- ane resins in which the ratio R’’'Si is 1.4 to 1 andwhich

~ be determined, for example, a high molecular weight

| dxorganOpolysﬂoxane having a viscosity' of 2,000,000

centipoise :at 25°C may be heated to 150°C with 0.5

percent by weight of water for 2 hours to arrive-at a low
- molecular weight organopolysrloxane of .-formula .(4)

having a viscosity of 2,000 centipoise. Preferably, the -
low molecular weight organopolysiloxane is prodiced

so that it has a y:seosrty of:2,000 to 3. OOO oentrpmse at
- 25°C. - o e .

In order for the dlorganopolysrloxane ﬂurds to cure
there must be present in the composition the crosslink-

_ing agent of formula (4). In that formula, R* groups

may be alkyl radicals such as methyl, ethyl propyl,

- isopropyl, butyl, amyl, isoamyl, octyl, isooctyl, decyl,
- dodecyl; haloalkyl such as the chlorinated, brominated,

~fluorinated- alkyl radicals. In addition, R* may repre-

- sent aryl, aralkyl and alkenyl radteals such as vinyl,

allyl, phenyl, tolyl, xylyl, benzyl, phenylethyl, naphthyl,

15

“mixture contains 1'5% of butoxy groups or there may be
-used resins in whcih the ratio R''Siis-1..1:to 1 and which

contain 10% of methoxy groups or there may be used -
methylphenylsiloxane resins containing 50% of mono-

‘methyl units, 25% of drmethyl units and 25% of mono-

~ phenyl units.
10 pheny
- drogenpolysiloxanes of the formula,

Other suitable oross--lmkmg agents are organohy-

| . RiﬂﬂHSiO:;.,[rg.., C

in which R*# is an alkyl or a'ry'l radieal-and a is a number

~less than 2, but is not zero. The organohydrogen-

20

polysiloxane cross-linking agents have the disadvantage

that during curing there is evolved hydrogen gas which

- can result in bubbles being trapped in the silicone rub-
ber .composition. Although the above cross-linking
agents can be used in:the eomposrtlons the organosili-

~_cates .of formula (1) are preferred since the process-

~anthracyl, biphenyl, as well as the halogen-substituted

derivatives of the above. radicals. In addition, R* may 25

~ represent cycloalkenyl, cycloalkyl and cyanoalkyl radi--

cals. The radical R*! represents the same radicals as R
- and, in addition, preferably represents alkoxy and aryl-

- OXy. radrcals such as methoxy, ethoxy, butoxy and phe-—'

'a”ngxy 3 _
- In addrtlon to the monomeric organosrllcates of for-— |
mula (4), there is also preferably used as a cross-linking

. agent, llquld partially hydrolyzed products of the mo-

nomeric silicates. Such hydrolysis products are. ob-

tained by effecting partlal hydrolysas in water of the

particular monomeric organosilicate in the presence of
small amounts of acid to a point where it is still water-
“insoluble and still possible to isolate a liquid partially

35

ability of the eomposmon is facilitated and the eured |
silicone rubber composition has better physroal proper-

_tles A more detalled deserrptlon of these other cross-

-'llnklng agents is to be found in Nltzsche et al U S Pat

3,127,363. o - |
There 1S rncorporated into the organopolysrloxane

j_ﬂuld of formulas 3) and (5) a filler which may be of |
30 o

'F'type Generally, the remforcmg fillers have 100-300
‘'square meter surface areas per gram while the semi-

‘réinforcing fillers have a surﬁ'ac:e area of" 1 20 square
; meters per gram., o | h

the remforcmg filler type or of the semi- reinforcing

- “The reinforcing fillers are added when it is des:red to

-'have a high strength silicone rubber composition, that |

- 18, @ composition with high values for:tensile strength

hydrolyzed organosilicon compound ‘Thus; the ethyl

silicate having the formula (C,H;0),Si may be partrally

40

hydrolyzed by adding acids or acid-forming metal salts

~ to the liquid monomeric organosilicate such as FeCl,,
CuCl,, AICl3, SnCl, and thereafter effectmg suitable

and percent elongation. Illustrative of the many fillers
which can be employed are- titanium dioxide, litho-

pone, zinc oxide, zirconium silicate, silica. aerogel iron

“oxide, diatomaceous earth, calcium carbonate fumed

silica, precipitated silica, glass fibers, magnesium oxide,

- chromium oxide, zirconium oxide, aluminum: oxide,

‘hydrolysis of this mixture of ingredients in water to

- obtain the two-phase composition from which the wa-

~ ter-insoluble, partially hydrolyzed organosilicate can-

45

‘readily be separated from the aqueous phase and cata- -

N lyst. The partially hydrolyzed ethyl silicate is sold under

~ the tradename Ethyl Slhcate-40 by Umon Carbide -

-~ Corporation.

50

Generally, there is added from 0.1 to 15. O% by |

weight of the cross-linking agent of formula (4) and

- preferably 0.1 to 10% by weight based on the welght of .

the drorgampolysrloxane of formula (3). If more than
- 15.0% by. weight of eross-lmkmg agent is used, the

35

‘excess does not function as a cross-linking agent since

_the initial hydroxy positions on the organopolysiloxane

~are already reacted with the cross-linking agent and the

~ excess acts as a filler which reduces the elasticity of the -
- cured silicone rubber composrtlon If less than 0.1% by
'-welght of cross-linking agent is used, there is not suffi-
.. cient cross-—lmkmg agent to react with thé organopolysr-— |
. loxane to form the cured srlrcone rubber. "

Although the preferable Cross- lmkmg agents . are or-

crushed quartz, calcined clay, asbestos, carbon, graph-
ite, cork, cotton and synthetic fibers. There can also be
used slicca filler treated with an organo cyclic trimer or
tetramer such that the filler is hydrophobic. Generally,

there can be added to said diorganopolysiloxane of
formulas (3) and/or (5), 5-to 300% by weight of filler

and preferably 10-200% by weight. - |
Generally, 0.1 to 5% by weight of the reaction prod-

uct of the present case is used based on the weight of

the diorganopolystloxane.

“As stated previously, there can be utlllzed in the
two-part RTV system of the present case having therein
the novel catalyst reaction product, a self-bonding ad-

- ditive of the formulas:(1) and (4). It should be under-

- stood that these self-bonding additives do not form the
“basic invention in the present case but are the subject

of the copending docket of Warren R. Lampe and
Stanley J. Bessmer, Ser. No. 180,068, filed on Sept. 13,

1971 now abandoned, whose disclosure is hereby in- |

- corporated into the present specification by reference.

65

agents: organopolysrloxane resins having a functlonallty__ |
- greater than 2 and. preferably greater -than 2.5. The
__ organopolysrloxane resins are methyIsrloxanes or res--_

The basic invention in the present case has used the
novel reaction product catalyst of the present case in a

two-part RTV system. In an alternate and preferred -
“embodiment of the preesent case, the self-bonding

| addltwes of formulas ( 1) and (4) may be mcorporated
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i mte the Sald twe part RTV system of the present case

~ such that resulting composition: have. increased hydre- :

B lytic resistance and self-bonding: eapablhtles

One SpE:CIfiC nitrogen functional silane coming within

:;-:'the scope of fermula (4) above “3 campeunds havmg

| .- - the fermula

_ ' CH_LH
(R‘Oh a SI(CH);.N
- \

"R Rm

CH—CH R
| -l

wherem R and RI are selected fmm the elass censmtmg
~ of monovalent hydrocarbon radicals and ‘halogenated

monovalent hydrocarbon radicals and preferably may -

 be selected from the various types of radicals dtselesed _
: _-;;-f;abeve for the R* radical. Preferably, R -and R! are 25
. selected from alkyl and- aryl radicals of 10 carbon ~
atems or less and preferab!y have 1. te 5 carben atoms. .
 The radicals R'2, R'3, R 4, R" and R' in formula (A
__-___-_above are’ selected frem the class cenmstmg gf hydr o -
- gen, “alkyl radlcals and aryl radtcals of up to 10 carbon 30
atoms, M is selected from the class cenmstmg of SOzfs

Compounds fallmg wrthln the seepe ef fermula (7)

- | preperttes for the resu]tmg cemposmen are as. fellews

. (CHO)SiCHCHCH,—N_ 5o,

CHECHZ

__/

(CH"CH“G )’*S' CHﬂCHECHEN S SQ;
(:HchE

(CH-,O).;SI c-—N' S
cu,cm -

Anether class ef cempeunds commg w1thm the scepe
ef fermula (4) abeve have the formula | '

- -where R and Rl are as preweusly deﬁned R‘” is se- -
- lected from the class consisting of monovalent hydro-z_.= I
- carbon radlcals and halc)genated moneva.lent hydrocarﬂ-.;j o

. . bon fﬂdlcals R!$, R and R13 are selected from the -~ -

- 10 ¢lass consisting of hydrogen,: alkyl radicals and aryl =~
- radicals of up to 10 carbon atoms, M is as previously
L deﬁned hisa whele number that varles frem 3 to 20_3':‘ o

(7Y -and ais a whole number that varies from Oto2. E—
' - Compounds coming within the scope of formula @
._'and whrch are preferred In: the present applleatten are: o

- ~as follews

20**

L _..abeve which are preferred in the. present invention for
n partleularly being suited to prevudmg desirable bondmg:. |

2 R’l'i
| (R‘G)-; nil(éH)hN-—“IH CH M R'“ :

"(R 0)1 .,SI(CHE},,—-D-—(CH ),,.B CH TH C (GCHECHE) G

RIE

L g g
(CH 0)1S~IH—CH2CH2CHEN#CHE"“‘CHQHSMCH-; |
SR o

(CH-,O}-,SI——CHECHECHgN——([' Cl—lg T;_;_.cﬁm;_ S

: ?-'selected frem the class censrstmg ef hydmgen alkyl:;--'_.'l'i'_.*'_'_'f
~ and aryl radicals of up to 10 carbon atoms, B is selected R
_'from the: class cons:stmg of mtregen sulfur and exygen o

_G is selected frem the c:lass eensrstmg ef

| 45 |

N andN(R:)g . o

IR where R" is seleeted from the elass consrstmg ef hydre-—;-'?_. R
S gen, alkyl radicals and aryl radicals of up to 10 carbon
- 55 atoms, ¢ and n are whole numbers that vary frem lto

R .-;'_._:_10 D is 5elected from the elass censrstmg ef o

o T .

N - L ) " et . ) . . . . . . L - . . - . - .

. . .oz ! - - H . ) . ) - '..: - P r_ N il - - ., O : s . . e st
* . . . . ' - — H'_"-‘l " .. : 2 . - . L L. . : .
N - . . t. L. . i e " . Lo - . . - B ,
’ o P - .o T ) ) _. v - : ' PR 1 ) F '
. i L. W .. i _ ' ' . _ .
) . ) ' - ’ 1] II
" . . ! ' . . ! .

1] 1 '

.

"-and oxygen t ts a whele number that vanes frem 0 te l Lt

- 65

~_visa whole number that varies from'1 to S-anda isa -~
- whole number that vartes from O to 2 as prevtously; L
_.fstated e | S e S S
| Preferable eompeunds in the present case '.n.rhleh'-E -
_come Wlthll’l the: seope of formula (9) abeve are as

Another greup ef mtregen funetlena] sﬂanes cemmg-'.j: BE
within the scepe ef fermula (4) abeve have the general S

- "formula
~ and C=0 h is a whole number that varies from 3 t0 20 |

L ﬁ-and as pemted eut preweusly a lS a whole number that ' S

- varies from 0 to 2. Ran N
- R G0 B
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(CH-;CHEO)-;SI (CHE)-;—-NH CHE-—CH (TH j 0 CHECHEN

H.,, CHE

. . _ . . :f.iCHé.
. {CH;30),38i(CHy)3—~NH—CH,—CH,CH—C—0 CH,CH, O CH,CH,N ~ {

' (CH30),Si(CH,);NH—CH,CH C—O CH,CH, N - -{ " =
S Ten,.

__ Another group of compounds i.e., mtrogen func- where R and R! are as previously defined, R®, R and

 tional silanes coming wrthm the seope of formula (4). R are selected from the. class consisting of hydrogen,

- --above are Of the formula . alkyl radicals and aryl radicals of up to 10 carbon
B s - atoms, j 18 a whole number that varies from 2 to 20, w
R.r - oOrR* RYR 7 ° 20 isa whole number that varies from 1 to 500, A is se-

I [ PPN L P J: ' T o ] e lected from the class consisting of hydrogen alkyl radi-
La-a (CH,),0CCH—CH | |

'N-—_R" - ----'_-eals aryl radrcals and

eaSi (-IU)-:‘:
'.'-'-"where L 1S selected from the group consrstlng of " Y A
 R,;!N—, and R'O—, R and R! are as previously defined, 25 '
- Rb!isselected from the class consisting of alkyl and aryl’ |
~ radicals of up to 10 carbon atoms, R® and R* are mde-—
| pendently selected from the class consrstmg of hydro-_ .

gen aryl radrcals alkyl radlcals

:. " 1 . )
. . -
' F .

| —R*—N—R*, —R*—OH, _R'_ co R', “R*—$—R!, —R*—C—R!,

S o - e .35 H and ais a whole number that varles from 0 to, 2 as.
. —R® ——CN and _RS— OR1 where R5 is a dwalent hy- .__prevrously disclosed. ' ' y
 drocarbon radical selected from the class consisting of ~~ Compounds which are preferred in the presfer;t appll- _
- alkylene and arylene radicals of up to 10 carbon atoms, . - cation and which c;‘o{pe within .the scope ot tormuia
- nis.a whole number that varies from 1 to 20 and aisa ,' ...'(11) above » are as 10 ows: S
. --whole number that varies from 0 to 2. : -40---- S ER A I
| Compounds eommg within the scope offormula (IO) i_. B T S /Cm
_}‘r’lllllch are preferred in the present composition are as '(C[.iﬂo)ési'CHZCHECHZH-S,—-CHECHENH_;CHECH;N'\.-, N
- follows: = L e e T e N
| IHH R CH1 Sl e
o (CH-;CHEO);,SI-———CHECHECHE _OC—CH CHEN CHECH CH., - " (CH3CH,0)8i - .~ CHyCH;CH,-5-CH,CH,NH ~ -
. o o R U CHCH,NH,
' ' ’ 'f H _' o Another mtrogen functional srlane coming wlthln the
o A scope of formula (4) above is the mtrogen functlonal-

_ (CH.-.,O).-a;Si—CHECHz(':Hr—(:u.c‘-----(:ugiu—--::Hm-----(:H,(:H,(:H-2 sﬂane of the formula

| | | | ji“'l T IH'i S g
T F - (R:o).,_,,s: {(‘:H)(‘:ngzstn((:l-ig),,,rqu2 N ¢ F)
- Another class of mtrogen functlonal snlanes whlch 60 e e S
~are within the scope of formu'la (4) are compounds of '_ . A
- the'formula, . | o | o |

I

o 4 . - .7 where R and R! are as previously defined, R!® is.se-
R EA T R e ected from the class consrstmg of hydrogen, alkyl radi-
" "'?f'-;"_:':('R"o');;';,Jif.(c_H’zu)Js CHECHEIL( H Hlll)wH o] ~(11y ©° cals and aryl radicals, V is selected from the class con-
SR S LL} T T -srstmg of R and R'O—, yis a whole number that varies
“from 0 to’20, x is a whole number that'varies from 2 to
: _-_"_20 and a varies’ frorn 0 to 2, as prewously stated |
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| Preferab[e eerapounds in the present eemposltlen
whleh come w1th1n the seope of formula (12) abeve
are as follows . SRR

(CH._.)TNHA

S -;_'(CH.@}.,SI(CHEH

OCH; CH1

Finmisen gi CH‘!_(@H CHENHE,_ _ _,_
| 0(:21—1

(CH£)1NH2 .

3_:-':(CH «:Jr)ﬁ,s:(cnzy2 .
ST oczaa :. o
}.-f}-'_(CH-;O)-;SI(CHEHSI (CH.}-;NHE R

Anether eiass ef mtrogen functional sﬂanes eemmg};;ﬂ .' o

o "where R and R‘ are as deﬁned preweusly, G
~ number that varies from 2 te 20 and aisa whele num_;.- T
S '_ber that varies fromOto 2. .~
‘Another class of nitrogen funetienal sﬂanes eemlngg.. SR
. _.;wlthm the scope of formula (2) abeve are mtmgen_}' R
- f-'-funetmnal sﬂanes ef the fermula .

16

'_'cals and aryl radlcals ef up to 1. earbon a_toms zisa
~ whole number: that varies from 2 te 20 and a 1s a whdle; SR

.- humber that varies from 0 to. 2. L T e
‘Another group. of nitrogen funetlonal szlanes eemmg; S

-_ ___'-'.'wuthm the scope. Gf formula (4) abeve are the mtregen--a e |

o ffunet:enal sﬂanes ef the formula e T |

wlthm the seope ef fermula (4) abgvﬂ are those of : he-'- o

'-formula

© (R'0);-,SiCH,— CI.‘HCH 1

ber that varies from 0 to 2. S
- The preferred eompounds cemmg w1thm the seope
;-_of fermula ( I 3) abeve are as follows |
(CH 0)1SI{CH2)1 CHu——N N B oo
CHy

CHH'i S

Another class ef mtregen funetlonal sﬂanes eemmg -

L R, ORE |

| <R=o>MJi cnore

o ..:where R and. R‘ are as prewously defined R12 and R‘BQ'E._.'_:_.
S are mdependently seleeted frem hydrpgen alkyl radl-

L 13)

25

30

__ -where R and R‘ are as preweusly deﬁned R“‘ 15 a radl-_j:_ SR

¢al selected from the class eensastmg of a]kyl radicals, =

cyeloalkyl radicals and where two R® radicals: attached.f.._f,_' ER

- to the same carbon atom taken tegether with the car-.

~bon atom to which they are attached may form:a cyclo-

30 alkyl radical havmg 5to 7 carbon atoms, R®?isalower =

- alkyl radical such as. methyl, ethyl, prepyl iisa whelei;;’:__.";-t-f'-:--"-f Bt
~ number that varies from 1 te 4 and aisa whele number_. I

- that varies from 0 te 2.

| '"where R and R1 are as preweusly deﬁned RZ" R21 R'*-’2 - 35

- R® and R are independently selected from the class

_consisting of hydrogen, alkyl radicals, cycloalkyl radi-

~ cals and aryl radicals of up to 10 carbon atoms, sisa
-~ whole number that varies from 0 to 1, u is' a whole .

~number that varies from 0 to 20 and ais a whole num--___.'40 " |

-4 ;where R and R]l are as deﬁned prevlously, R'f"2 1S mde-;--"__.:ﬁ_____ o
-pendentIy selected from the class consisting of hydro—'-_'..ff--:__ SRRRRE
© gen, Jower: alkyl radicals, eyelealkyl radicals containing
up to 7 carbon atoms, mononuclear and binuclear: aryl
~ radicals, , mononuclear. aryl lower -alkyl radicals'and
50 further radicals whose two. R®? radicals attached to the. = -~~~
 same'carbon atom, taken together with the carbon
“atoms to which’ they are attached form a cycloalkyl'{
| radlcal k is-a whole number that varies from 1 to 9 and Lo
a is a- whole number that varies fromQ0to 2. .~
“The above eompounds are preferred in the present.i TR
 composition. However, in the case of the compoundsof
- formula (17), ‘as well as of other compounds commg;‘f.;' e
- within the other sub-generle formulas disclosed above,
- any compound coming within the scope of these formu-. =

_w1thm the seepe ef formula (4) abeve are ef the for- 60

An additional elass of mtrogen funetlonal mlanes_-_}f R
coming within the scope of the nitrogen functional
‘silanes of formula (4) above are the mtrogen functmnal TR
---_3511anes of the fermula - RTINS

las can be used as a self-bonding additive that may be =
- added to-two- package room temperature vuleamzable-.'__; SR
. silicone rubber compositions. disclosed inthe. presentj
~ application, both for the purpose. of improving self- .~~~
- “4) - bonding prepertles as weli as for the purpose of being . B

-"..5’5;-'gused by themselves or in addltlen with- other eatalytle L

agents in- the funetten of actmg as catalytlc agents* -

In addition to the above nitrogen functional mlaae%é—-f';_f: REIRE
there 18 dxselesed by the present ease mtregen fum':-;_ B

isa whele L
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o tional silanes coming wrthm the. scope of formula (4)
above Wl‘llCl‘l have the formula . o

L} - "1 - [ -
a4 H
' : 1 [ k - '
x o deme o - '
i F . = LA . (H .
RN | T - ., LTS ] .
'

Rﬂﬂ REE- RHJI

| (R‘O)EHEJ: ((l.‘H )bl!l ((l.‘H)dlL H

" I"1. (] II ! l.l _ .
1 . . - '
n - - -
b CoL T ( 118)
. I'Ir!.
' 1 vk '

' | where R and R1 are as deﬁned prev:odsly, Rﬁ3 R64 Rﬁ-’i

and R®6 are independently sélected from the'class con-
'51stmg of hydrogen, alkyl radicals and aryl radicalsiof

18

- "nevel reactron product: catalyst and the ammofunc-'-
_tlonal ‘silane. As a result of the ‘above; there are two

SRR

mixtures formed — ‘one the base: polymer which is

stored separately and thé other.the- curmg catalyst sys-
tem: ‘which is storéd separately When it 'is desired to
produce the curéd room - temperature “vulcanizable

- composition, the base polymer-is mixed witha curing

10

up to 10 carbon atoms, b is a whole number that varies -

- from 2 to 10,disa whole number that varies from 2'to .
10 and a is 'a whole number that varies from 01012,

' catalyst mixture and the material is spread, rolled,
molded or applled in:one manner or another to the

desrred appheatlon lt should be noted that as these two

'_ 10 mmutes work time avarlable to mix the two compo-—-

‘Anothér - sub»generle class of nitrogen functional si- =

lanes coming within the seope of formula (4) ab(}ve are
.' "thOSe Sllanes havmg the formula SAREE LN I

- -Rn

'. .. (RID].‘.‘i"uJi H . ..

: A
71 -

S e

Ve e (19) 5
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nients together ‘and to mold the resulting mixture into
the-desired surface. Within 20 to 30 minutes after the

initial mixture of the components is carried out at am-

_Iblent temperature the materials have achieved a suffi-
‘cient’ degree of cure (Shore A Hardness 15) to be as-
sumed a definite form 'After 1 hour, the silicone rubber

‘composition curés to approximately 80%: of the final
.Shore A Hardness. After 6 hours very little additional

change of Hardness occurs. Preferably, the mixture of

‘the base polymer and the curing agent composition is

~ allowed to cure for'24 houirs in whatever application it

‘where R and R! are as’ prewously deﬁned R'” is. inde-

pendently selected from the class. consrstmg of hydro-

gen, alkyl radicals, arid aryl'radicals of | up to 10 carbon

atoms, e is a whole number that varies from 1'to 10, f

25

1S put to so that it develops its full properties as a room
temperature vulcanizable. silicone composition. The

- resulting two-package room temperature vulcanizable

- silicone rubber composttion may be used to form vari- -

is a whole number that varies from 2 to 10, and a is:a ;-

“whole number that varies frbm 0t0 2, as prevlously: :

: dtsclosed

I above which are more preferred in the present applica- -
“tion are those disclosed above. However, as previously

- stated any of the. eompounds disclosed in the sub-gen-
eric formula (10) will function in the present applica-

35 i

tion -as self-bondmg addltwes as has been dlscussed |

‘previously. | - -
As another example of a subngenertc class of nitrogen

ous types of silicone rubber materials. Such a composi-

__'.*_',..tlon iay also be used to form laminated coatings for
30 +y

Compounds commg within the SCOpe of forrnula ( 19)" e

various applleatlons Sueh as for coatmg eloth or for

“coating roofs. | -
- Inthe case where the room temperature vulcamzable |
silicone rubber composition is to be used for coating

roofs then it is desirable to dissolve the base polymer,
, the mixture of the linear diorganopolysiloxane,

_.ﬁller and coloring agent in one of the common hydro-

carbon solvents available for that purpose, for example,

inert hydrocarbon solvents such as benzene, toluene,

| functlonal silanes which come within the scope of for-'

~ mula (4) above and which are preferred in the applica-

40

tion of the present case, it is intended to describe and

claim in the present application the nitrogen functtons -

_ :srlanes of the formula,

R H. - H R

'(.R‘O - 1

68 R 68 87 1367

' s *

..;_L :

~where R and. R]l are as prev1ously deﬁned RGﬂ and R8T
-are’ mdependently selected from- hydrogen alkyl radi-
~ cals, aryl radicals, cycloalkyl radicals containing 5 to:7
carbon atoms, mononuclear and bmuclear aryl radi-

cals, mononuclear aryl lower alkyl radicals and further

radicals where two R® or R® radicals attached to the
~ same carbon atom, taken together with the carbon
. atom to which they are attached form a cycloalkyl
radical and in which the different R% and R® radicals
is a whole number 60
‘that varies from 1 to 4, and a IS a whole number that

 may be all the same or different, s

- varies from 0 to 2.

In applying the eomponents that are present in thef‘- |

room temperature vulcanizable composmon of the

~ present case, the linear dtorganopolysﬂoxane is:mixed.

with filler and color pigments ‘and then stored sepa-
rately. A second mixture is then composed of the alkyl"

mineral spirits, cyclohexane, xylene and othér common
aliphatic and aromatic solvents. When such a solution

~1s formed of the base polymer in the solvent; it is desir-
able to form a solution in which the solvent forms 5 to

o _50% by welght of the solutlon and the base polymer-

(20

* ‘which comprises the linear diorganopolysiloxane; the

~ filler and the coloring pigment forms from 50 to 95% of

55 ‘the solution. This solution of the base polymer is then

 mixed with a curing agent catalyst composition as dis-

- closed above and the solution or mixture of the two is
~ then applied or coated on roofs or draperies and other
type of objects. It should be noted that the presence of
room temperature vulcanizable silicone rubber compo- |

sition is especially suited for coating roofs and that it
. -adheres very strongly and forms a cohesive bond be-

tWeen the roofing substrate and the srllcone rubber

- composition. In addition, roofing granules can-be ap-

silicate, with or without a solvent such as xylene_the __

55,-"’-."plted to the top of the present two-package room tem- -

~ perature vulcanizable coating. composition and such
- granules will adhere very strong]y to the cured srhcone

rubber eomposrtton of the present case.
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The amino funetrenal srlane of formula (4) is prefer-
! ably used. at a concentration of 0.1 to 5% and more .
preferably in a concentration of 0.5 to 4% by welght of -

~ the linear. dlorganepelysrloxane In practice, it is pre-
ferred that one of the curing catalysts mentioned above

~in the discussion of additional curing catalysts, be used--'__ .

: ._m addltIOH to the amino functional s:lane

There may also be present in the composition certain

' oxygenated solvents which will prolong the work life of

the: cempesrtron without retardmg the final cure. The - 10
] -:use of such solvents may prolong. the work life or the =
pot life of the composrtlen by at least a factor of 2, but

"_..”after the silicone. rubber eomposrtron has been spread; -

- silicone rubber composition to cure rapidly. Oxygen-

| solvents, ester: solvents, ketone solvents and alcohol
~ether solvents such as acetone; methanol, lsOprOpanel |

- butyl ether, ethyl acetate, 1soamylketone and methyl
cellosolve. |

out to dry the. solvents evaporate quickly allowmg the
|
ated solvents that may be used are the alcohols, ether

20

 The following exarnples are gwen for the purpose of
illustrating the invention and are not intended to limit -

IZ()r?
EXAMPLE 1

There is. prepared a base pelymer selutlon cemprls-..: '

| 'mg 100 parts of dlmethylpelysﬂexane oil which is hy-
_..drexy end-stopped and: has a viscosity of 5000 centi-
poise at 25°C, 160 parts of ground silica filler; 2.0 parts. -

of hydrogenated castor oil, 6.4 parts of titanium diox- |
ide color pigments.and 1. 6 parts-of ceramic block. The -
above components are mixed together. Then 80% of
the above: eompesrtlen is ‘mixed with 20% by welght of - . .

| mmeral spirits solvent. The abeve cempesnmn ferms_j-. o

" the base polymer solution. - e S S

The base polymer SOluthI] is mixed with the catalytle?,:-f;

composition containing the catalyst which is a reaction -~~~
product of dibutyl tin oxide and dimethylphthalate, the SR
| mtregen functional srlane ‘and the ethyl silicate dis- =
‘solved in a solvent. The composition of the catalyst -~
mixture is shown in Table 1 below. Further, in Table 1 =
below, there is shown the weight percent of the catalyst

‘composition used per 100 parts by weight of the poly-
mer solution defined above. The resulting compesrtlon; |
is cured for the period of time set forth in Table 1

- ***Silane I

,'.**SHanetl';'

(CH10)1SI CHgCHgCH;Oﬂ-CH ?H CHENHI
| | CH, |
(CH1CH20 )q;St-----CHﬂ—t’.'.‘l-wlz__(3]-12.._..1%4H2 ’

the mvention in any way of manner. All parts are by  below.. | - - |
- welght | ~ The resultmg cured two package room temperaturel
| 25 vuleamzable silicone composition coating was ‘then
tested for adhesmn and the results. are mdlcated in
Table | below. - |
N . o SELF BOND[NG CHARACTERISTICS OF TWO- PACKAGE COMPOSITIONS TO VARIOUS SUBSTRATES
- Ingredient Teat No.t = 2 3 4 5 6 - T 8 9
Silane 1* - = a8 = - = = L =
“Silanen** - 40 0 — 200 — 30 .30 . 30 30 - _
o Silane TI*** - 0 — T e 200 . oo~ L= T T e AU
- Ethyl Silicate- 40 SR 10 12 10 0.~ 0 .. 10 10 - S IQ I 10 )
'Reaction Product of | o - T B | L o
o ~dibutyl tin oxide
.and dimethyl- : | R B
phthalate 002 0.14 — — — — — — e
Reaetmn Product of o -
~dibutyl tin oxide . o » - | - . L . :
- -and: d:methylmaleateg o - = 10 10 5.2 . 03 l}-.-l_:,l- R 3.3
-Xylene - | 50 e - —_— = o= = — 13.3
- Mineral Spirits- . — . — - 40 40 == - = —
Wt.% of above mixture - . - .. . - - R o o I
~ per 100 partsof Base .- . . . T e T
o Pelymer Selutlen o 2.0 20 2.0 20 120 '1.21 20 12 =
| -Cure'Tlme Min. 30 . .3 5° 5 7T 45 - 1200 S 60
- Tack Free Time, Min. -~ >3<18hrs.. . 7 hrs, 5 10 s~ - 700 - 200 - 200 2000 SR
| Flﬂdl Cure (0ual:ty) | - Good . Excellent Excellent. Excellent Excellent Excelent - E.x-eell__en,t-_ - Farr o __-"Ex'eellent -
;j0ual:tatwe Adhes:en
at 24 heurs - | L . o | S T T |
© Plywood ~ Excellent - Excellent Excellent. Excellent Excelient - Excellent © Excellent: Excellent. - . Poor .
' Cencrete - - Good-  Marginal . — e e — L — ___'Pper:-
| - [Exe.. - S
L 3SI&IH1‘B'SS'StBBl.. | —_ . Good-  Marginal . - — . - Marginal . Geed o Excellent .. Excellent- - - None'.
S o - [Exe. : I .
Alclad Aluminum =~ - Excellent: ~ . Good-  Marginal Marginal .Exeel-lent,--Exeellent--_ Excellent .. Excellent "
‘Bare Aluminum = ~ — . Marginal — Poor .-._--Excell_ent ~ Excellent . Excellent - "
Carbon Steel ~ Excelient - — ‘Marginal . — - Good = Excellent . Excellent = Excellent !
- Adhesion- Hydrelytlc
Stabihty at 1 mo.,
120°F, 95+% Humldlt | e | . | S | | |
~ Plywood - | - Excellent~ Excellent. Excellent - Excellent  Excellent: Excellent = Excellent. - Excellent - :
- Concrete - | — - Good--. Marginal — - - == — - —_ |
S . JExe.. R o N ; o
~ Stainless Steel — Good- . Marginal — Marginal '~ Good :  Excellent = Excellent ..
S SRV | . [Exe.. o o - e B - S
“ Alclad Aluminum- -  Excellent. ©  Good-. ~Marginal Marginal - Excellent 'Excellent . - Excellent. .. Excellent - M
R R o . [Exe. - S | S |
- - Bare Aluminum._ - -—_ . - .—  Marginal . = — Poor - Excellent - Excelient - Excellent: o
° Carbon Steel Exce.lle-ﬁ,t- L= _'M-argihal.'_.- — Good- - Excellent - Excellent - Excellent - "
CsSilanel  (CH,0)Si CH=CH--C(CHy);0— CH,CH,CH,NH,




- In addltlon the composrtlon mdlcated 1n Table 1
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‘above, after they are coated on a particular substrate .

the resultlng laminated product is taken and placed in
a humidity chamber which was partly filled with water
~ so that the laminated product is partly. immersed in

~ water. This humldlty chamber is kept at 120°F at 95+%'-

| relatlve humldlty After one month in this atmosphere
- the laminated product is taken out and agam tested for
adhesion.. ‘These results are also 1nd1cated in Table 1
below. |

22

The resultlng composrtlons are also tested in the-

.WPSTM E-42 Test. (This is a test devised by the Sili-

cone Products Department of ‘the General Electric

Company to insure deep sectlon cure) This test com-

prises taking the total composition mixed with the ap-
propriate catalyst as indicated in Table 1 below and the
resulting composition is poured into an aluminum dish

% inch deep and % inch in diameter. The dish is then

10_' rubber is removed from the cup and the Shore A Hard-

The above results tndlcate the excellent self—bondmg |

characteristics of the compos:tlons of the present case,

cured at room temperature for 24 hours and the cured

‘ness is determined at the top and bottom of the formed

~ RTV part. This is the measure of the deep section cure.

~ as well as the fact that the bonds that are formed be-

tween the silicone rubber composrtlon and the sub-
strate are hydrolyt1cally stable in a far more. superror
~ manner than is possible with sﬂlcone rubber COMpoOSsi-

- tions previously devised. It may also be pomted out that
the silicone rubber composmon of the present case is

self-bonding with superior adhesmn to all types of sub-
- strates - masonry, plastic, metal and wood, 1nclud1ng

15
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'Then the resulting cured product is placed back in the
cup and then allowed to cure for 24 hours at room
temperature. Then the resultmg part after it has been

returned to the aluminum cup is taken and placed In an
oven at 300°F for 1 hour. It is then cooled to room

temperature and again the Shore A Hardness IS mea-

sured at the top and bottom of the sample All the

- compositions set forth in Table 1 below were tested in

-Plywood phenolic, concrete, stainless steel, alclad alu-

“minum, bare aluminum, carbon steel, copper tin and
other types of such substrates. |

EXAMPLE 2

There is prepared a two- part silicone rubber compo- |
- sition. The control catalyst is dibutyl tin dilaurate and.
the reaction product catalyst of the present case is the -
‘reaction product of dibutyl tin oxide and dtmethylph--
“thalate. The reaction product catalyst as disclosed in-

~ accordance with the above invention is mixed with two -

‘General Electric Company RTV’s of base component

‘this E-42 Test, the results of which are indicated in

. Table 1 below, where A and Ay are the Shore A Hard-

23

ness values as measured at the top and bottom of the

sample after the cure for 24 hours at room temperature

and where the B; and By results are the measure of the

30

Shore A Hardness of the sample after it had been
placed in an oven at 300°F for 1 hour, the “sub T”
indicating top of the sample and the “‘sub B” indicating
the bottom of the sample. The results of this test are set

. forth in Table 1 below. The results clearly indicate that

- compositions which one case was RTV 10.1 and the

~ other case was RTV-10.2 (RTV 10.1 and RTV-10.2

- are identification numbers which we use as ldentlfymg |
- numbers for the compositions sake of simplicity in

35

the samples catalyzed with the catalyst of the present

case cured more evenly in deep section cure than the
samples that catalyzed with the prior art catalyst, that
is, dibutyl tin dilaurate. The results also of the E-42 test
as set forth in Table 1 below, indicate that the samples

~ which are catalyzed with the prior art catalyst has less

- these examples. Both are common commercrally avall- o

- able components).-

- The composttion of RTV 10 1 eomprlses 100 parts of
a silanol-terminated dimethylpolysiloxane of 4,000
centipoise at 25°C, 25 parts of diatomaceous silica, 65

parts of red iron oxide, and 3 parts of ethyl orthosilicate

~ which is partially hydrolyzed, that is, Ethyl Silicate-40,
which is sold by the Union Carbide Corporation. To
this RTV-10.1 there is added the indicated amount of

40

hydrolytic stability and tends to degrade more, that is,
Samples A, B and C have a hlgher hydrolyttc stablllty

and a lesser tendency to reversion than the control

- sample and the D sample which is also a control sam-

ple. The sample compositions are also taken and

45 ~

poured into an aluminum dish % inch deep and % inch
in diameter and after a 24-hour cure at room tempera-
ture, the resulting samples are taken and placed in a

~ pressure cooker which is maintained at 15 lbs. per

- catalyst as shown in Table 1 below and the resulting

wherein the work life and minutes of the composition
“prior to cure is indicated in Table 1 below. The track-

. mixture - is allowed to cure at room temperature'_-.

square inch gauge pressure of steam. The Shore A

‘Hardness of these samples are determined initially be-

- fore they are inserted .in the pressure cooker, after 2

50

free time of the composition as cured at room tempera-

ture is indicated in Table 1 below. The catalyst indi-

hours in the pressure cooker, and after 4 hours in the
pressure cooker. The resulting Shore A Hardness is

~indicated in Table 1 below. The results of these: tests

“cated in Table 1 below is also mixed in with another

- RTYV composition of the Silicone Products Department
~ of ‘the General Electric Company, Wthh 1 known as
- RTV-10.2.
~The composition of RTV- 10.2 comprlses 100 parts of
~ silanol-terminated dimethylpolysiloxane of 3,000

' CentipOiSe viscosity at 25°C, 40 parts of calcium car-:

bonate, and 3 parts of the foregomg Ethyl Silicate-40.

As lndlcated in Table 1 below, various amounts of both
- dibutyl tin dilaurate which functions as the control and
“also various amounts of the reaction product catalyst of
‘the present case, that is, the reaction product of dibutyl
~tin oxide and dimethyl phthalate, are mixed into the

- RTV-10.2 component and the resultlng composition is

~ allowed to cure. The work life of the composition in
" minutes prior to cure is indicated in Table 1 below and.
- the tack-free time of the composition in hours is indi-

- -’cated in Table 1 below

~ reaction product of the present case are far more hy-

55

indicated that the samples catalyzed with the novel

drolytlcally stable and have a lesser tendency to rever-

~sion than do the samples catalyzed with the prior art
- dibutyl tin dilaurate catalyst. Of the last three samples, |
~that is; the B, C and D samples, these compositions are

also formed and allowed to cure at room temperature
o after catalysis with either the dibutyl tin dilaurate or the

_nov_el reaction product of the present case. These sam-

| ples are allowed to cure for 168 hours at room temper-

65 ¢ ! _
(psi), elongation (%), tear (lbs.) and Die B. The resuits
of these tests are set forth in Table 1 below. As the
‘results “indicate, the resulting cured RTV product

~ature. The samples are then formed into a 6 X 6 inches
X 8 mils thickness ASTM slab for testing. The resulting

samples were then tested for Shore A Hardness, tensile

whether they are catalyzed by the prior art dibutyl tin

~dilaurate catalyst or catalyzed by the novel reaction




- .preduct of the present case, ylelded cemparable re-

sults. The resulting samples. are then taken after their
phys:eal properties have been determined and placed

“in-an oven for 24 hours at 480°F. After that period-of
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-ceuld be measured w1th both the prler art dlbutyl tin -
- dilaurate catalyst and the novel reaction product. cata—---..
lyst of the present case so as to determine the effect of

the catalyst when it is mixed with a cress—lmkmg agent . -

catalyst of the present case results in: less Shere A Du-
~ rometer drop than the dibutyl tin, dilaurate prior art
- catalyst. It was. alse decided to run. a test in whlch the . -
-'_-;shelf—-agmg eharaetenstms of a twe part RTV system

- time, the samples are taken out of the oven, cooled at}.f‘_—? and stored for a substantlal pened of time.. o
-"f'_";room temperature. and the resulting physical properties. .~ Thus, as set forth in Table HI below, there. were pre-'zi"t?f_--".--- o
. are once more determined. The results of these physi- = pared two compositions, that is, the E compemtlen___--_]_'_-:_f__:'.' -
cal properties are. indicated in Table 1 below. As the which was the Control and the F composition: which -~
- results show the. samples, that is, the Band C samples ~ was the one which had in it the novel reaction product. - =~
- which were catalyzed with the novel reaction preduet.*;l 0-__:.catalyst of the present case, wherein these two catalysts . =
~ catalyst of the present case, as cempared tothe Dsam-  were utilized to prepare two. different. eempesmens _- o
 ple which was- catalyzed by the prler art, dibutyl tin '-__Cemposmon E and Cemposltlon F, where ineach case
~ dilaurate - cataIYSt and in which in all samples the . 10 parts of the catalyst was mixed in with 30 parts of =
~ amount of tin that was present in the cured composi- o Ethyl Silicate-40 which is a partially hydrolyzed ethyl_._"__g
-tten was the same, the results set-forthin Table 1 below - 15 ;_orthosﬂlcate seld by. Umen Carbide Corporation. After. =
 indicate that at excesswely hlgh temperatures the sam- ~ this mixture of eatalyst and ethyl orthosilicate were;_;;-_-; e
~ples catalyzed with the novel reaction product catalyst --___._--;m:xed tGgether Composition E:and Composition F -
- of the present case, that 1s, the B and C samples re- - were mixed in with the appreprlate amount of RTV-__ R AR
~tained their physical prepertles much better and there 10.3 which is a eemmercxally available RTV compo- e
‘was less percentage drop in tensile strength in the cured - 2_-0- nent of a two-part RTV system. (RTV 10.3 1 is an ldenti-; P
”-_-'_samples than was the case ‘with the- D sample The ~fication number which is used for sunphmty purposes in -
B '_resultg are set forth in Table ll belew - __ 'ithese examples) In such eempesrtlens there are I 5
"VTABLEJLf: R
| Cﬂmpﬂnﬂnt | . Parts . Pdrt‘i - Parts. . Parts . Parts = -
| __--:'Rrv 10.2 ] 100 teo — - —
- _'Selublhzed BugSn() o e T o
L (129%Smy*r o 050% o — 050* — —
. _:_Seluhlhzed BupSnO:.. -~ - | S | "
L (24%.Sn)¥Ex — = = "-"-'025* PR
o BUgSn (LauratE)g . o | 050** | R o _ 0 32* -
"~ Work Life, minutes . 140 - 180 120 - 145 . 150
- ¢ Tack Free Time, heurs S 3-4 }3'::16 -7‘—8-:-_ - 7=8 . 8-9
E 42 Test L | .44 . 48 . 54 53 o L5E 0
| A 3534 852 . . 51 . . 44
B 44 43 49 SO 43
o Ba o 35 ;~-.;rzeig. 37 38 24
- Pressure cooker test (14 p'sl eteam) R T
. - Shore’A - Initial - 47 50-3" | 55~ . 33 .- 54
S ) Heurs 43 21 e =
- .7 4 Hours L e 330 34 0 2400
S Phy eteal Properties {6” X 6' X0 OBD ASTM alabs) | - o
| 'lmtlal (168 hours at’ reem temperature) S S
- _Shore A . - 56 56. - 57
- Tensile, ps: o 757 764 86?3-.f -
Elenganen % o 140 150 1400
g ~Tear, ibs/in Die B - 38 - 1029 - 35
168 heurs at room temj erature an_d 24 heurs at 480“F B L
.. Shore A ) 42 42 S 44
Tensile, pai 6.55"_-_' - 688 657
Elengatlen 9. : 200 R .2_0(} oo 190__ _-
S "‘-‘0 06 wi: % Sn on RTV eempeund tested -
| **—'ﬂ 09 -wt: % Sn on RTV compound tested. S
****—Reaelmn preduct catalyet of dlbutyl tm exlde and dlmeth}rl phthalate
Frem the above data 1t can be seen: that the solubl-._; . welght percent ef Cempesmen E and Composmon F m-_'__j_,_;
;llzeel dlbutyl tin oxide reaction product catalyst of the - the total two-part RTV system WhICh are mixed’ te—;.;f_-?_-.:'-_'._' G
~ present case gives approxlmately the same cure rate’-r_‘-.-.-___gether The resultmg eempemt:on is allowed to eure_t_-_{_i_l-.;; S e
~ . and physwal properties profile as dlbutyl tin dllaurate , 55 and the cure time in minutes, the tack-free time 1
~ the prior art catalyst. However, on such tests such as __-_mmutes and the Shore A Hardness after the eomp051- T
 the E-42 test which measure the deep section cure ~tion had been allowed te cure for 24 hours at reemj_;-[__.s'-:;"_-_-:"f____.
characteristics in the A cup and the reversion resis- - ) temperature is measured. The composition of RTV"_';]" o
- tance inthe B cup test, ‘the reaction product catalyst of -+ 10.3 which s indicated in Table I below : comprlsesg;g_
- the present case gave 1mpreved perfermance In a fur- 60 . 100 parts of a silanol- terminated: d:methyllysﬂtxane'
Vther test when the samples are expgsed te a 1 5 psr'-' ot 3 000 centlpmse VlSCOSlty at 2S“C 250 parts of
o itest measurement can be usecl as an mdlcatlen ef rela— . :;fﬁtﬂ 1'33111113 mdleate thﬁt the CGmPGS“lOn havmg the F LT
. tive hydrelytlc stablllty From the abeve data in Table:_;“' | :-cempenent in 1t, has substantlally the same cure time as- e
II, it is apparent that the use of the reaetlon product 65 the comp051t10n havmg Cemponent E and hasa mueh'.-,_ L

~faster tack free time. The Shore A Hardness of beth..f._'”
| _Samples are apprex1mately the same. -
- Then another test is made by takmg Compenent E
and Cempenent F and placmg them in an oven at 70°C} s




| for 4- weeks At the end of that- trme samples of both -
Component E and Component F:.are taken out. and

S - mixed with RTV-—]O 3, that 1S, sufficient amounts of

| _these shelf aged composrtlons Component E and Com-
- ponent F, are mixed in with RTV-10.3 such: that'in the
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8 Component A and Component B, E‘.thyl Sllleate-40 sold

-~ total oomposrtlon prepared with each component there
“is present 1.5 “weight percent of Component E and

- Component F. After this, the eomposmon is allowed to
~cure and the cure time, tack-free time and Shore A 10
~ Hardness after cure at 24 houts at room temperature T

determmed The results whlqh are set forth in Table III

. below mdleates that the physrcal propertres of the final e

| cured composrtlon changed eonsrderably after Compo-

. _nent E has been shelf-aged for 4 weeks at 70°C as com- -,
pared to Component F whlch has been shelf-aged for -

_the same period of time. The results shown under the
| 'headlng “Initial Cure 'and the results shown under the -
“Accelerated Shelf’ Life” headmg in Table III, mdlcate |

| that there is less of a drfferenee when Component F 1S

| | low

'The results of these tests are set forth m Table lII be- -.
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F.Mrneral Spirtts .~ - .

'by Union Carbide Corporation which is. a partially
hydrolyzed ethyl orthosilicate. The resulting ingredi-

ents are dissolved in mineral spirits solvent in which the

-_self—bondmg additive; the ‘Ethyl Silicate-40 and the
‘catalyst are soluble in. ‘The composition of Component -

A and Component Bof a two-—part RTV system are setr N

forth in Table IV below

TABLE IV

_ Parts

A B

y- arnmopropyltnethoxystlane 25 22.5
Eth{l Silicate=40 " ! ~12.5 1:'1.25
Dibutyl tin. drlaurate . 12.5 —_
‘Reaction product eatalyst of drbutyl tin, o -
. oxide‘and diethyl maleate (25% Sn) SR 3,75

el a 62.5

h
I
S

Both of these eomponents are mtxed into: Slllcone
Products - Department General ‘Electric - Company’s
RTV-:10.4, which is a commercially-available :compo-

- nent for a two-part RTV system. (RTV-10.4 is.an iden-

— 25

30 which in this case is mineral spirits. To two different

tification number that is used solely in this application).

The. composition . of RTV-10.4 comprises .27% by
weight of the total composition of silanol-terminated

dimethylpolysiloxane :at 8,000 centipoise viscosity at

- :25°C,-41% by weight of ground quartz,:12% by weight

of red color masterbatch and 20% by weight of.solvent

~ samples of RTV-10,4, there are added in one case 12.0

TABLE III
| R (Contrel) S
Component .- - . o . E.Parts F Parts |
Ethyl Silicate-40 = - 30 - 307
Dibutyl tin dilaurate o 10 e e e
Solubilized Dibutyl] tin oxide
reaction product with diethyl |
~ phthalate (24% Sn) | — 10
'RTV-10.3 cured with l 5 wt.%
- ofE &F | | | -
' ~ PART A
o lnttral Cure . N B
- Cure Time, minutes - . . o oy - .30 . 25 .
Tack Free T:me mmutes - R _' 180 . . . 75
| Shore A at 24 hours | BN Y 1 R d |
-Aeeelerated Shelf Life 4 weeks!‘?{]“C e
Cure time, minutes | o . 13
~ Tack Free Time; mrnutes S 400 0 T 00
Shore A at; 24 Hours I TR e T3 w15 0

. -..:;I '¢ '. 'r_. '

The results of Table IIl above show that in the case o ."d"" _

when Component F is. utilized, that.is, the component
having the novel reaction product eatalyst of the pre-

sent case, that when this. ‘component is utilized in a

45 ﬁ |

two-part RTV system there is a smaller change in cure

“time as well as in tack free time after the component
had been shelf-aged for 4 weeks-at 70°C, as compared
to its cure time and its tack free time before the accel-

- erated shelf aging than was the case with Component E.
o Im th_e case of Component E as compared to Compo-
- nent F, there is a much more dramatic decrease in cure .

time and tack free time after Component E has been

~to its cure time and tack-free time immediately after
Component E has been prepared and mixed with RTV-

- 103 to form a cured two-part. RTV system

" EXAMPLE 3

" In this example the prior art‘batalyst drbutyl-tm di-
laurate, is utilized to form component A shown in

50

- weight percent of Component A based. on the weight of
the total composition and 8.0 weight percent-of Com-

ponent B based on the weight of the total composition.
The resulting compositions are then applied to plywood
and Alclad aluminum panels in a film thickness com-

- prising 20 mils thick and allowed to cure at room tem-
_perature. Cure rate tests were .run on.the catalyzed

— 10 *samples and the results are presented In Table V.below.

TABLEV' - -
Cure Time; mmutes N -3 3
~ Tack Free Time, mmutes , . 5 -5
Firm Cure Time, ‘mihdtes - 30 60"

‘The results of this table show that the Component B

‘utilizing the novel catalyst reaction product of the pre-
sent case has a comparable cure rate to the composi-
- tion having Component A in there with the prior art
“dibutyl tin dilaurate catalyst. After the RTV composi-

__ ~tions having both Component A and Component B are
accelerated, shelf-aged for weeks at 70°C, as compared

‘55

placed on plywood and allowed to cure for about an
hour, the samples are tested for adhesion and the re-
sults are indicated in Table VI below. The samples on

the Alclad aluminum are allowed to cure for 24 hours

-~ at rcom temperature and then the adhesion, in both

- Table IV below while the reaction product catalyst of
. tained at 95% Relative Humidity at a temperature of

~ the present case, that is, the reaction product of dibutyl
tin oxide and dimethyl phthalat_e, is utilized as a catalyst
to form Component B below in Table IV. In both Com- 63
ponent'A’ and Component B there are mixed various

‘amounts of gamma—-ammopropyltrlethoxysrlane which

| 'i1s a self—bondmg additive. There is also mixed into

samples, that is, the samples having Component A and
Component B, are tested for adhesion and the results

are indicated in Table VI below. After that time, the
panels are then placed in a humidity chamber main-

120°F and the samples remained in the chamber for a
period of 3 weeks after which period the samples were

taken out of the humldlty chamber, allowed to cool to
' room temperature and tested for adhesion. The results

of these tests are set forth in Table VI below




'-Adhesmn to plyweed after ;
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TABLE VI

Cempesntmn T

" .one hour- :_-.-.'i'.-__.Margtnal Exeellent o
- Adhesion to Alclad - o
 ‘aluminum at 24 heurs | | Falr-Geed Eicellen’t’
- Sample C"haﬁge-'a”fterﬁ;ét” | o . - -
. weeks/120°F/954% RH - Dlscelered Very shght surfaee
oo o o o chalked and dlseeleratten No
7 ‘embrittled - . loss of adhesion,
. with.loss Uf o ﬂﬂﬂﬁﬂg_'still;has .
-adhesion -

- flexibility. -

o The results in Table VI mdlcate that the compem—*:-

. '_'tlons catalyzed with the nevel reaction preduct catalyst "

~of the present case had much better self-bonding prop- -
’-ertles and better: hydrolytlc resistance than: the eempe-*

1 0_7:;_157

- sitions which were catalyzed with: Component A WhiCh_:l” |

o contamed the prrer art dlbutyl tm dllaurate

ture sﬂlcene rubber cemposmon With 1mpreved hydro- o

- We: clalm

20

“1.A process for produemg a twe part room tempera- o

L _lytlc resistance: ‘comprising mixing,

~a.a linear, fluid- organepelysﬂoxane eontarnmg ter-

S  minal silicon-bonded. hydroxy groups and having a 25

| _'_-wsc051ty of 500 to 10,000,000 centipoise - when
- 'measured-at 25"C the ergame groups of the afore-

~ said organopolysiloxane representmg mcmevalent-

“hydmcarben radlcals L
b.afiller, .

C. from 0.1 = 15% by welght percent of an a]kyl sm-' o

cate. selected from the class consisting of (1) a

monomeric organesrllcate correspondmg te the | | -- | S
- - : S .wherem the mtregen functmnaltty lles in the theta rad:-.';- L

3,5; cal and R is selected from the class. consisting of 1 mono-- - o

- valent hydrocarbon radicals and halogenated monova- -

- lent hydrocarbon radicals, $ is-a hydrolyzable group =

selected from the elass consrstmg of alkoxy, phenoxy, =

o ~and dialkylamino, 6 is-a nitrogen functional radical
- genated monovalent hydrocarbon radicals and R*! 40

- isselected from the class consisting: of alkyl haloal- + s
“residue functlenallzed by a member selected frem the

- class censustmg of amino, cyano, oxo and ester

_45 'whole number that varles frem 0 to 2.

general formula

where R‘t‘“i isa radlcal selected from the class consrst-z..f;

—ing of monovalent hydrocarben radlcals and halo-

~kyl, aryl, haloaryl, alkenyl, cycloalkyl, cyclohexyl, -
.. cyanoalkyl, alkoxy and acyloxy radicals, and (2) a
- liquid partial hydrolysis product of the aforemen-
. tioned organosilicate monomeric compounds, -

ergano tm exlde havmg the fermula

where R” and R”’ are menevalem hydrocarben
" radicals with a hydrdearbon esterselected fromthe =
~class consisting of esters of moneearboxyhc acids,
- esters of dlcarboxyltc acids and esters of morganu':i_.f'_i o
. acids containing at least one oxygen atom in the . .
I_f..satd radical attached to a- replaceable hydrogen*;..-' f -
~ atom, ‘where there is reacted from 6 to 1 moles of

~ the organo tin oxide per mole of the ester and the

of frem room temperature to 250°C. -

2. The process of claim 1 wherein, in sard catalyst R”j}--‘_-_. A
and R’ are selectéd frem alkyl and aryl radrcals of 1 up SRR
~ to 12 carbon atoms. SRR T

3. The Process of elarm l wherem in sald cata]yst sald ST
'_hydrocarben ester is of an- mergame acrd S
4. The process of claim:1 wherein.in- satd eatalyst L
. said: hydrecarbon ester.is of a carbexylrc acrd |
5. The process of elalm 1 which results in a eempesr- e
“tion that is self-—bendmg to metals, wood and masonry
wherein there is mixed into the composition prior to. -
cure 0.1 to 10% by welght ef a mtregen functmnal._,'f:. -_
'srlane ef the formula -- : L

23- Sl ﬂ

‘which may contain in addition to the nitrogen funetlen-[:_ S '
- ality a saturated, unsaturated or aromatic hydrocarbon = .

d frem 0 1 to 5% by welght ef the organopolysﬂox--_ o _'
‘aneofa catalyst which is the reaction produet ef an .

reaction is carned outata temperature m the ran ge S

lS af”""*
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